P-lactam antibiotics have appeared which differ markedly in both their side chains and their ring structures from the classical penicillins and cephalosporins. Some of these antibiotics include carbapenem antibiotics such as thienamycin (5), epithienamycins (11) , olivanic acids (1), , carpetimycins (9) , and asparenomycins (6) . Recently, it was found that thienamycin, N-formimidoyl thienamycin (7, 14) , and related carbapenem compounds were considerably inactivated in vivo by renal dipeptidase (dehydropeptidase-I, EC3.4.14.11) (H. Kropp 272, 1980) . Renal dipeptidase is known to be distributed widely in various mammalian species. The enzyme has been purified from swine (3) and human kidney (12) . This paper deals with the stability of newly introduced P-lactam antibiotics to renal dipeptidase isolated from swine kidney. The Fresh swine kidney tissue (about 1.5 kg) was homogenized in a Bio-mixer (BM-2; Nihon Seiki Co., Ltd., Tokyo, Japan) with 2 volumes of ice water. From the resulting supematant, dipeptidase was solubilized by treatment with n-butanol and then subjected to ammonium sulfate fractionation as described (2) . The enzyme, which precipitated between 50 and 75% saturation of ammonium sulfate, was further purified by carboxymethyl-cellulose column chromatography, followed by isoelectric focusing and gel filtration through Sephadex G-200. The isoelectric focusing was carried out with a carrier ampholyte of pH 3.5 to 10.0 and a sucrose gradient in a 110-ml column supplied with a constant potential of 300 V at 4°C.
As shown in Table 1 , the renal dipeptidase was purified about 700-fold with an overall recovery of 0.75%. The final preparation had a specific activity of 9.48 U/mg of protein and gave a single protein band on sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The molecular weight of the purified enzyme, estimated from electrophoretic mobility in the sodium dodecyl sulfate-polyacrylamide gel, was about 47,000, which was very similar to the published value of 47,200 (3). The isoelectric point (pI) of the enzyme, determined from isoelectric focusing chromatography, was 5.5.
Hydrolysis of the compounds was assayed spectrophotometrically (2, 4) by measuring the decrease in absorbance at the substrate specific wavelength in a temperature-controlled spectrophotometer (Beckman model 24 Table 2 . NFormimidoyl thienamycin, carpetimycins A and B, and Sch29482 were appreciably hydrolyzed by the enzyme, although the Vma, values of these substrates were one to two orders of magnitude lower than that of glycyldehydrophenylalanine. The enzyme hydrolyzed carpetimycins A and B two to four times more rapidly than N-formimidoyl thienamycin. The Km values of N-formimidoyl thienamycin and Sch29482 were almost equal to that of glycyldehydrophenylalanine. Carpetimycins A and B had a somewhat higher affinity for the enzyme, as indicated by their relatively low Km values.
On the other hand, no detectable hydrolysis was observed with azthreonam, penicillin G, or cephaloridine. These results were also confirmed by microbiological assay (data not shown).
Renal dipeptidase has been known to be more active against carbapenem antibiotics with an Nacetyl group on the cysteamine side chain at the 3-position than against the unacetylated forms (11). A similar situation may be involved in the case of carpetimycins A and B and Sch29482.
Our results and those of earlier workers (6, 11) suggest that carbapenem antibiotics and, in addition, penem antibiotics have a common property: they are susceptible to hydrolysis by renal dipeptidase. This property presumably causes a discrepancy between in vitro and in vivo activities and reduces the urinary recovery of these drugs.
Although the physicochemical properties and substrate specificities of renal peptidase may vary from organism to organism, the in vitro susceptibility test described here will be a useful screening method to searchi for newer 3-lactam antibiotics possessing improved stability in vivo.
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